Recently, there has been much interest in the literature in the role of early nutrition and the health of the individual in adulthood. A majority of infants in the UK are born full term, while pretem infants account for 4-6 % of the total births. Milk feeding practices are divided into three groups: breast, combination (breast-fed with formula as 'top-up') and bottle (formula). In studies conducted by our group and other researchers immune function in full-term and preterm infants has been assessed by monitoring total and specific immunoglobulin E and specific immunoglobulin G levels. Dietary modification by the pregnant mother with a history of allergy in the family has been shown to have a positive effect with respect to allergy outcome and prevention of atopic disease in the infant. However, this dietary modification has to occur before week 22 of pregnancy and continue until the end of lactation to achieve a beneficial outcome to the infant. The stress of mothers restricting their diets may be disadvantageous to the fetus, and therefore any gain due to the dietary restriction may be lost. Researchers have shown that the early introduction of complementary foods and the greater diversity of these foods appeared to result in an increase in the incidence of atopic disease in the infant. In conclusion, in order to reduce the risk in their babies, mothers with a family history of atopic disease should breast-feed for more than 15 weeks and introduce solid foods after 4 months, limiting the variety until at least 6 months.
Infant feeding practices: Immune function: Atopic disease
The incidence of allergy is rising. The present review will address the important issues of milk feeding practices and introduction of complementary foods with respect to allergy outcome and prevention of atopic disease.
A majority of babies in the UK are born full term ( 3 7 4 2 weeks), and preterm babies (those born before 37 weeks) account for 4-6 % of the total births, with this number set to rise with the development of new medical techniques. The major causes of preterm births are medical, such as spontaneous ruptured membranes and hypertension, and social, such as smoking and alcoholism. The majority of babies are breast-fed, although in the preterm infant combination feeding appears to be the most common milk feeding regimen. This involves breast-feeding, with 'top-up' formula feeds being given in the hospitals or at home when the infant is nutritionally and physiologically ready for the introduction of complementary foods.
Intestinal permeability occurs during the neonatal period. More food antigens pass across the gut of preterm infants than full-term infants (Roberton et al. 1982) . Early administration of antigen delays, while breast-feeding speeds up, the rate of gut closure (Arvola et al. 1992) . Immune function in the neonate has been assessed by monitoring total and specific immunoglobulin E (Hattevig et al. 1993; Sigurs et al. 1994 ) and specific immunoglobulin G levels (FalthMagnusson et al. 1988; Lovegrove et al. 1994) . Recently, eosinophilic cationic protein and peripheral-blood mononuclear responses have been monitored in babies, with some interesting results. Jones et al. (1996) have demonstrated, by monitoring proliferation responses, that primary sensitization to an allergen occurs as early as week 22 of gestation. Eosinophilic cationic protein levels have been shown to be raised in patients with atopic dermatitis. Motolese et al. (1 998) have demonstrated that eosinophilic cationic protein may be a suitable variable for monitoring the severity of atopic dermatitis in patients.
Modification of diet during pregnancy and lactation
A number of studies have investigated the role of dietary modification and allergy outcome in infants from atopic families. Cant et al. (1986) studied the effect of eliminating milk and eggs from the diets of mothers who were breast-feeding their infants. The infants had all presented at the hospital with eczema, and this was monitored for extent and severity throughout the study. The mothers were placed on a 12-week diet divided into three periods of 4 weeks. This study was a double-blind crossover design, in which the mothers eliminated cow's milk, eggs, chocolate, wheat, nuts, fish, beef, citrus h i t s , colouring and preservative from their normal diet. They were placed in random order for 4 weeks on each of two substitute diets (a) soyabean and (b) cow's milk and egg powder, and returned to their normal diet for 4 weeks at the end of the study. The condition improved in six of the children studied, and Cant et al. (1986) suggested that there was a subgroup of children whose condition was improved when the mothers were on a restricted diet. Sigurs et al. (1992) extended the studies of Cant et al. (1986) by placing mothers on an elimination diet for the first 3 months of breast-feeding. This observational study recruited 1 15 mothers with a family history of atopic disease and divided them into two groups. One group of mothers avoided cow's milk, fish and eggs during the first 3 months of lactation, and the other group kept to their normal diet. The infants were assessed at 3, 6 and 48 months, and a significantly higher incidence of eczema was observed in the children whose mothers did not follow the elimination diet during lactation (Fig. 1) .
A group of Swedish researchers (Falth-Magnusson & Kjellman, 1992) investigated 209 mothers with a history of atopic disease and divided them into two groups. One group of mothers eliminated cow's milk and eggs from their diet from week 28 of pregnancy until delivery, and the other group adhered to their normal diet. There was no reduction in atopic disease in infants when mothers were placed on the elimination diets. However, primary sensitization of the baby has been shown to occur as early as week 22 of pregnancy, which may explain the lack of reduction in atopic disease in the infants whose mothers were in the elimination group.
An observational study together with monitoring of immunological markers in three groups of mothers was carried out by Lovegrove el al. (1994) . One group of mothers with a family history of atopic disease and a second t Occurrence of clinically-diagnosed atopic eczema.
* Scored on a scale 1-3, where 3 is most severe form.
group of mothers with no history of atopic disease in the family were recruited. The atopic group was further divided into two subgroups, one of which was placed on an elimination diet removing cow's milk from the diet from week 36 of pregnancy and throughout lactation, while the other group maintained their normal diet. The children with a family history of atopic disease had a significantly reduced incidence of developing allergies when mothers were placed on a cow's-milk-free diet ( Table 1) .
To be of any use, elimination diets must begin before week 22 of pregnancy, since Jones et al. (1996) showed that primary sensitization occurs as early as the 2nd trimester. In a family with a history of atopic disease, placing the mother on an elimination diet together with breast-feeding of her infant, may have some benefit, but the stress to the mother of such a diet may outweigh the advantages. 
Introduction of complementary foods
Complementary food is the term used for any food, whether manufactured or locally prepared, which is suitable as a complement to breast milk or to infant formulas when either becomes insufficient to satisfy the nutritional requirements of the infant. Such foods are commonly referred to as weaning foods.
The government guidelines on the introduction of complementary foods state that babies should be breast-fed for the first 4 months of life, with solid foods being introduced thereafter, and a mixed diet should be offered by the age of 6 months (Department of Health, 1994) .
Studies investigating the introduction of complementary food have monitored the types of foods consumed and when they were introduced to the infant, and the allergic outcome in the infants.
Kajosaan & Saarinen (1983) investigated 135 children from atopic families. They divided the infants into two groups; one group were exclusively breast-fed for 6 months, and the other group started consuming complementary foods from the age of 3 months. These complementary foods were cooked potatoes, carrots, berries, meat and cereals. The incidences of atopic eczema and food allergy at 1 year of age were monitored and the findings showed that Kajosaari & Saarinen, 1983.) the incidences of both disorders were significantly raised in the children who received solid foods after 3 months but before 6 months of age (Fig. 2) . They concluded that children from atopic families had a reduced risk if they were exclusively breast-fed and excluded solid foods for 6 months.
Researchers in New Zealand (Fergusson et al. 1990 ) carried out an observational study in a group of 1210 children. They assessed the children at 4 months and annually for 10 years. They investigated the risk of developing chronic or recurrent eczema and its relationship with the early introduction of solid foods. They demonstrated that children exposed initially to four or more types of solid foods had a 2.35 times greater risk of developing eczema than children not exposed to solid feeding (Table 2) . Fergusson et al. (1990) stated that it was the diet diversity and not a particular food that increased the risk of eczema.
A prospective observational study investigating 67 1 children in Scotland (Forsyth et al. 1993 ) monitored infants from 2 weeks of age, then at regular intervals up to 24 months. They divided the children into three groups, depending on when solid foods were introduced at less than 8 weeks, between 8 and 12 weeks, at greater than 12 weeks. When solid foods were introduced at an early age there 50 r were significant increases in the incidences of respiratory illness at the age of 14-26 weeks and persistent cough at 14-39 weeks. The incidence of atopic eczema was increased at 53-104 weeks in the group that received solids at between 8 and 12 weeks. A follow-up study of this same cohort for 7 years (Wilson et aE. 1998) investigated different feeding patterns. They studied those children who were breast-fed exclusively for 15 weeks, and those who were breast-fed but also received solid food before 15 weeks. They showed a significant rise in the occurrence of wheeze in those children receiving solids before 15 weeks. They concluded that in order to reduce the risk of developing allergies breast-feeding should continue up to 15 weeks and no solid foods should be introduced before 15 weeks of age.
A study investigating the weaning practices and incidence of atopic disease in the preterm baby is being carried out currently by our group at the University of Surrey. This is an observational study, with immunological markers being monitored in the breast milk, and serum samples from the cord and the infant. Physical examination of the infants is being carried out at 8 and 12 months. Age of weaning from birth has been studied in 140 infants and shown to be biphasic, with peaks at 12 and 16 weeks (Fig. 3) . The incidence of atopic disease at 8 and 12 months in seventy babies who have completed the project has been investigated. Dividing the infants into early-and late-weaning groups has shown that the pattern of allergies altered, depending on the age of the infants when the physical examination was carried out. Our preliminary results have shown that at 8 months babies who were weaned at less than 15 weeks had a greater risk of developing atopic disease compared with infants who were weaned after 15 weeks.
However, when the same infants were re-examined at 12 months both early-and late-weaning infants had approximately the same risk of developing atopic disease. A high incidence of atopic eczema was observed.
In conclusion, in order to reduce the risk of allergy development infants should be exclusively breast-fed for more than 15 weeks, and solid foods should be introduced at 15 weeks or later. In the pretenn infant this could be a late as 6 months postnatal age, although we await further information to confirm this observation. When solid foods are introduced, a small selection should be introduced up to 1 year.
What of the future? The use of hypoallergenic formulas in the prevention of atopic disease requires further investigation, particularly in the preterm infant. Further studies should investigate the introduction of complementary foods and finally studies at the molecular level are required to establish the inheritance link.
